A role for soluble cAMP phosphodiesterases in differentiation of 3T3-L1 adipocytes.
Differentiation of 3T3-L1 adipocytes, monitored by accumulation of neutral lipid and by increase in alpha-glycerophosphate dehydrogenase activity, is accelerated by incubation of confluent 3T3-L1 fibroblasts in media containing insulin, dexamethasone and isobutylmethylxantine (IBMX). IBMX inhibits cyclic nucleotide phosphodiesterases as well as the binding of adenosine to its receptor. Agents with relatively specific effects were utilized to examine the role of IBMX in differentiation. Ro 20-1724, a selective inhibitor of soluble cAMP phosphodiesterase activities, was as effective as IBMX in increasing alpha-glycerophosphate dehydrogenase activity and fat deposition. Neither cilostamide, which inhibits particulate but not soluble cAMP phosphodiesterase activities, 8-phenyltheophylline, an adenosine receptor antagonist with little inhibitory effect on phosphodiesterase activities, nor N6-(R phenyl-isopropyl) adenosine (PIA), a potent adenosine receptor agonist, were effective in promoting differentiation. In addition, we find that maximal increases in alpha-glycerophosphate dehydrogenase activity and lipid accumulation were observed when differentiation was initiated in the presence of 10 nM dexamethasone. These data suggest that inhibition of soluble cAMP phosphodiesterase activity and subsequent alterations in cAMP may play an important role in the mechanism whereby IBMX enhances differentiation of 3T3-L1 cells.